High-Affinity Internalizing Human scFv-Fc Antibody for Targeting FGFR1-Overexpressing Lung Cancer.
Targeted delivery of anticancer drugs using antibodies specific for tumor-associated antigens represents one of the most important approaches in current immuno-oncology research. Fibroblast growth factor receptor 1 (FGFR1) has been demonstrated to be a high-frequency targetable oncogene specific for smoking-associated lung cancers, present in over 20% of lung squamous cell carcinoma cases. This report describes the generation of a potent, fully human antibody fragment in scFv-Fc format efficiently targeting FGFR1. Antibody phage display was used to select high-affinity scFv antibody fragments against the extracellular domain of FGFR1(IIIc). Enzyme immunoassay (ELISA) and surface plasmon resonance (SPR) analysis were used for antibody screening and characterization. The best binder (named D2) was cloned to diabody and Fc fusion formats. All D2 antibodies demonstrated high affinity for FGFR1 with dissociation constants of 18 nmol/L (scFvD2), 0.82 nmol/L (scFvD2 diabody), and 0.59 nmol/L (scFvD2-Fc). scFvD2 was found to be exquisitely selective for FGFR1 versus other FGFR family members and bound FGFR1 even in the presence of its natural ligand FGF2, as shown by competitive analysis. Confocal microscopy revealed that scFvD2-Fc was specifically and rapidly internalized by a panel of cell lines overexpressing FGFR1. Finally, it was demonstrated that scFvD2-Fc mediated specific delivery of a cytotoxic payload into lung cancer cells harboring oncogenic FGFR1 gene amplifications.Implications: This study reports a highly specific internalizing antibody fragment that can serve as a therapeutic targeting agent for efficient delivery of cytotoxic drugs into FGFR1-positive lung cancer cells. Mol Cancer Res; 15(8); 1040-50. ©2017 AACR.